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ABSTRACTS OF QUARTERLY BIOLOGY REPORTS
MISCELLANEQUS MISSISSIPPI RIVER INVESTIGATIONS
BY

R. E., Cleary
Fisheries Biologist

A comparison between quantitative and qualitative types of creel census on the river
indicated that. the pre-designed method of contacting anglers resulted in a catch estimate
reduction of 26% when compared to the results from an "undisciplined" census of the same
waters.

- In comparing catches made in "stiffened" and "soft" nylon trap nets, it was deter-
mined that more and larger commercial species are taken in "soft"™ nets, while, converse-
ly, greater numbers of larger sport fish were taken in the :treated nets. Practical
ramifications being that not only will commercial operators benefit themselves by using
Msoft" nets but also will be less "bothered" with handling game fish.

FISH POPULATIONS, CENTRAL IOWA LOWHEAD RIVER IMPOUNDMENTS

BY
‘Harry M. Harrison
Fisheries Biologist

The species composition of fish inhabitating five central Iowa river impoundments
were determined by electro-fishing techniques., The -results demonstrated that rough fish
dominate game fish to an extent of 20 to 1 in these areas., Carpsuckers were predominant
in four impoundments, and carp in one. Channel catfish, crappie, flathead catfish,
walleye and smallmouth bass, in that order of abundance, constituted the list of game
fish observed in the Iimpoundments reported upon.

NATURAL LAKES CREEL CENSUS 1960-61
BY

Tom Moen
Fisheries Biologist

Quantitative creel census techniques were employed to obtain estimates of fishing

pressure, fishing success, species composition of the catch, and the number and weight
of each species taken from seyveral natural lakes.

% The five lakes censused during the summer of 1960 varied from 569 to 5,684 acres
and have a combined surface. area of 12,253 acres. During the summer census period these
lakes were fished by a minimum of 188,197 men (trips) who fished a total of 560,031 hours.
They caught 1,240,616 fish (78 per cent bullheads) at an average rate of 2.2 fish per
‘hour. Individually the average rate of catch varied from a low of 1.58 fish per hour
for Spirit Lake to a& high of 3.49 fish per hour for East Okoboji Lake.
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An ice fishing census was conducted on Spirit Lake and West Qkoboji Lake during
the winter of 1960-61. Walleyes and perch were the important species taken from Spirit
Lake with the winter catch of walleyes accounting for 14 per cent of the total walleyes
taken during the entire fishing season. Perch and bluegill were the important species
taken during the winter from West Okoboji Lake.

THE VERTICAL DISTRIBUTION OF SEVERAL SPECIES
OF FISH IN RED HAW LAKE, IOWA,
DURING WINTER ICE COVER

BY

Jim Mayhew
Fisheries Biologist

The vertical distribution of six species of fish was studied at Red Haw Lake, Iowa
during winter ice cover, A total of 2,451 fish were captured in 160 gill net days. Bull-~
heads were the only fish found at all depths, however ‘they were most abundant in. the
shaliow depths. .Golden shiners were never found below 12 feet. Bluegill, crappie,
channel catfish, and yellow perch were concentrated toward the bottom of the lake,
Bluegill showed the greatest tendency to inhabit the deeper stratum, with 80 per cent
of the sample found in the last two feet of the experimental gill net,

CURRENT STATUS OF RUFFED GROUSE IN IOWA
BY

Eugene D. Klonglan
Game Bioclogist

The ruffed grouse is a native Iowa game bird, once found over most of the state,
‘but now present only in the northeastern counties. .A three-phase investigation of the
current status of the ruffed grouse in Iowa has been initiated to determine their
present density and range, evaluate their harvest potential, and study the possibility
of expanding their range. The spring roadside drumming count was selected as . a census
technique because it was adaptable to the amount and type of area to be covered and the
time and personnel available. An average of nearly one drumming bird was heard per
.stop on fifteen routes in six northeastern counties. -Allamakee County had the most
grouse, followed by Winneshiek and Clayton, though not necessarily in that order. Grouse
were also present in Fayette, Dubuque and Delaware Counties and possibly in other neary-
by counties. The grouse population in good northeastern Iowa forest cover varied be-
tween 10 and 40 birds per square mile (assuming a 1:1 sex ratio), with marginal areas
having fewer and optimum habitats containing more.

AGE OF QUAILL TAKEN BY HUNTERS IN 1960

BY

M. E. Stempel
Game Biologist

During the 1960 quail hunting season in Iowa, the biologist and officers collected
671 quail wings from huntexrs. This reflects low production compared to the 1,432 wings
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which were gathered in 1959 which was an average production year. -Data cbtained by
aging the wings indicated that the peak of hatching occurred in July for young under
150 days old, while it was earlier for a group that was over 150 days old. Adults were
completing moult by the end of the hunting period., The late spring (or late re-nesting)
was reflected in this late moult. Even though brood stock was low there was a good
supply of wings from the primary quail range in southern Iowa.

ANALYSIS OF DATA OBTAINED FROM DEER CHECKING STATIONS - 196Q
BY

:Eldie. W. Mustard
Game Biologist

A sample of the deer harvested during the 1960 deer season revealed that the Iowa
herd is in excellent condition. and had good reproduction in 1960. Comparison of the
age composition data for 1959 and 1960 indicated that the Towa herd was not over-harvest-
ed in 1960. -Data on the following were gathered and analyzed: age, sex, weight, number
of antler points, beam diameter, and general physical condition.

" Data were obtained for 791 of the 4,269 deer harvested in 1960 and it is thought
that the sample is adequate for management purposes.

WATERFOWL NESTING POPULATIONS. AND
BREEDING CONDITIONS IN IOWA - 1961

BY

James G. Sieh
‘Game"Biologist

(Report not abstragted by biologist)

PHEASANT CROWING COUNT AND HEN INDEX
SPRING 1961

BY

Richard Nomsen
Game Biologist

The results of the 1961 crowing count lndlcated ‘@14 per cent decrease in-the spring
pheasant population. However, a portion of this decrease was due to poor checking con-
ditions during the winter sex ratio count. Pheasant populations remained stable or -in-
creagsed in the western two-thirds of the pheasant range. A substantial increase was re-
corded in central Iowa. A gioderate decrease was recorded in the east central district,

however, the sex ratio was notlceably low in this area last w1nter because of mild winter
weather - condltlons
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MISCELLANEOUS. MISSISSIPPI RIVER INVESTIGATIONS
BY
“R.-E. Cleary

Fisheries Biologist

Comparison Between a Quantitative and
Qualitative Creel Census - 1960

In 1960, a situation arose which allowed for a comparison between the gross results
of a quantitative and a qualitative creel census coverage of the same general waters
during the same period of the year.

Prior to the 1960 "open-water" angling season, Iowa Conservation Qfficers were in-
structed to make notations as to fishing success in their routine angler checks. They
were furnished "Contact" books and instructed to note the contact's pame, license nuwber,
where and how long he had been fishing, and his success. The instructions further ad-
monished the Officer to "spread out" his contacts over the season and not make them "all
in one locality."

In 1960, Biologist Aides assigned to Mississippi River contacted fishermen on an
alternate weekly basis, over a 22-week period - May to October. Their method of contact
was based on a pre-arranged sampling plan, in which the days, hourly intervals,. and pool
portions covered, were designed to give equal coverage to all variables, with the excep-
tion that the tailwaters of each navigation pool were given double coverage, as were Sal-
urdays and Sundays. This design was set up to give a statistical estimate of total open-
water fishing pressure on the Iowa territorial waters of the Mississippi River.

Table 1. -Comparative Angling Data Secured Through Two Census Methods on the ITowa
Waters of the Mississippi River - 1960

Angler Contact Hours Total Fish Caught " Fish Per Hour
Quant. Qual, ‘Quant. ~ Qual, Quant. Qual,
Pool Me thod Method Method “Method Method Method
9 148 164 157 493 .96 3.01
10 753 336 -1,320 659 1.76 1.96
11 345 1,025 467 1,566 1,35 1.53
12 184. 815 123 1,012 .67 1.24
13 164 65 198 52 1.21 .80
14 361 502 402 501 1.11 -1.00
15 254 11 218 24 .86 2.18
16 969 105 571 125 .59 21,19
17 469 129 534 124 1,14 : 96
18 500 .35 618 29 1.24 .83
19 306 235 272 204 .89 .87
20 569 24 471 49 .83 2.09
Totals 4,902 3,415 5,251 4,838 1.07 1.45
e s ﬁ LT -y T 1 = + : -

On a pool-by-pool basis the differences between the aideg' estimate of success and
the Officers' estimate range from a negative departure of 50% to a pesitive of 214%; with
the quantitive census being 26% lower than the qualitative (0fficer) estimation of mean
river angling success,

There is a subtle, but obvious bias which could tend to swell the Officers' estimate
of success.
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Angling concentrations, while not always, are usually indicative of better-than-average
angling. They usually occur in the tailwaters of the locks and dams and are therefore
noticeable and usually easily accessible. These conditions compound into an overly
attractive  lure to the uncommitted Officers choice of, "Where shall I check anglers to-~
day‘zll

Fishing Gear Evaluation ~ 1960

A change in trap-net construction and mesh size occurring prior to the 1960 netting
_season necessitated a catch comparison being made to adjust survey data collected prior
to that time in "old style" trap nets.

Nets used prior to 1960 were standard fish management gear used in Iowa. The frames
were 30 x 72 inches and the hoops 28 inches in diameter covered with lk-inch cotton web,
tarred down to 1 3/16 bar mesh. The frame and lead were 1 1/8-inch cotton tarred to a
l-inch bar measurement.

The net dimensions of the 1960 nets remained the same; however, they were construct-
ed entirely of li~inch bar measure; nylon web, lead, frame and hoops.

To make catch comparison, a cotton net was included in a battery of six nylon nets,
the latter being set randomly at each station. -Each net was numbered and catches were
recorded on a separate basis. It was arbitrarily decided to compare the catches of the
“old style" cotton net with the No. 3 nylon net at each station (Table 2},

Table 2. -Catch Comparison Between Nets of .Different Size Mesh at Eight
Mississippi River Survey Stations

1 3/16" Mesh Cotton Net (Bar Meas.) 135" Mesh Nylon Net (Bar Meas.)

{29 Effective Sets) (30 .Effective Sets)
~ Average Number _ Average Weight  Average No. Average Wt,
Category _ __Per Set ‘ Per Sét_ Per Set Per Set
Sport Fishes 60.4 ‘ 18.1 42.6 15.2
Commercial Fishes 6.6 12.2 6.9 11.0
‘Predatory Fishes .3 1.0 .3 1,5
Forage Fishes 3.7 1.7 ' .5 .8

v =

The catchr-by-weight of the fwo nefs is quite similiar in all categories. The major
difference in the Sport and Forage categories 1s the product of the increased catch of
smaller fish in the smaller meshed net. The average sport fish in the cotton net weighed
.30 1b,; in the nylon net, .35 1b. The average forage fish (sucker) taken in the cotton
net weighed .49 1b.; in the nylon net, 1.60 1lbs. 1In the other categories there were cor-
respondingly smaller-sized fish caught in the smaller mesh, as could be expected. It
was also noted that the qualitative picture of the catch was the same in both nets.

On the basis of these studies we will reduce our pre-1960 inventory data by the fol-
‘lowing factors to make them comparable with future years® data,

Category Number Weight

Forage Figh' Minus 86% Minus 52%
Sport -Fish Minus 29% Minus 16%
Commercial Fish Plus 5% Minus 10%

Predatory Fish ‘No change Plus 50%
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Prior to their use on survey, the white nylon was dyed (Rit) to a gray-green color.
Midway during the netting season it was decided to “stiffen" a portion of the nylon nets
to facilitate handling and to compare their catches with untreated nets of the same
dimensions. Four of the nets (hoops and leads only) were subsequently "“stiffened" with
a solution (50/50) of screen paint and thinner. This solution also. darkened the nets
perceptibly, giving them a brownish cast.

A catch comparison on randomly set 'stiffened" and "soft" nets was made. Indications
are that, while the stiff nets took game fish more readily, the soft nets, though harder
to set since they. "hung up" on everthing, took nearly 50 percent more commercial fish and
those were of larger average size (Table 3). They also "gilled" more fish than the
Mstiffened" net.

Table 3. -Gatch Comparisons Between "Stiffened" and "Soft"™ Nylon Trap Nets

"Stiffened" Nets - MSoft" Nets
60 Effective Sets 29 Effective Sets
Average Number Average Weight Average Number Average Weight -
Category Per Set Per_Set . Per Set .. Fer Set
Sport Fishes 27.4 11.8 15.0 - 7:2
Commercial Fishes 10.6 15.1 14,2 22.8
-fredatory Fishes 1.1 2,1 .8 1.8
Forage Fishes 3 .3 .3 .2

The "Predatory" and "Forage'" categories of the catch were quite similar. The catch-
-es of commercial fish were nearly 50 percent greater, numerically, in the untreated or
soft nets. Correspondent with this 1960 increased catch, the average size of the fish
taken in the untreated nets was 12 percent heavier.

The increase in the weight and numbers of commercial Ffish taken in these untreated
nets is of significant magnitude to warrant future investigation. This project will be
continued in 1961, with comparisons also being made on the incidence of game fish "gil-
ling."

Sport fish were taken in greater numbers (83% increase) in the stiffened nets and
were 64 percent larger fish on the average than those taken in the soft nets; just the
reverse of the commercial catch situation.
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FISH POPULATIONS, CENTRAL LOWA LOWHEAD RIVER IMPOUNDMENTS
BY

Harry M. Harrison
Fisheries Biologist

INTRODUCTION

Studies conducted in Iowa's inland warm water streams over the past fifteen years
have revealed the continued existence of lush fish populations. 1In all but rare cases,
rough fish dominate. In most instances they make up as much as 90 per cent of the fish
present, and in many places they dominate in excess of 95 per cent. .On the basis of this
knowledge it follows that fisheries management in Towa streams is faced with a serious
rough fish problem that will require a fair degree of solution before a good and pro-
longed sport fishery can prevail.

. A prvoject concerning rough fish In streams has been underway for several years.
One facet of that work involves the use of and preference by rough fish for river reach-
es impounded by lowhead dams in central Iowa streams. The point presently being in-
vestigated concerns the feasibility of eliminating the vast populations of rough fish
that exist in river impoundments, resulting in the creation of a large void which might
serve as an attraction for rough fish living in the aunimpounded reaches. Theoretically,
this habitat, devoid of fish, would be invaded quite rapidly by rough fish from the
unimpounded reaches. .Channel catfish, smallmouth bass, and walleye pike fish which
have strong preferences for unimpounded waters in streams would then inherit .space in
which to expand their individual size and numbers.

Prior to the actual eradication of fish population, at least two basic biological
factors should be known: (1) species composition in impounded waters to determine the
relative abundance of game to rough fish and -(2) the angler use in these areas.

The present paper summarizes the information accumulated to this date with respect
to these items. Five impoundments are reported upon; they are located at Adel on the
North Raccoon River, and at Pes Moines, Boone, Fraser, and Fort Dodge on the Des Moines
River.

SPECIES COMPOSITION

The species composition in river impoundments has been determined by electro-shock-
ing. The Des Moines and Adel impoundments have been studied annually since 1954; the
other three have been surveyed only irregularly since that time. .During the current
year, a concerted effort has been made to determine the species composition in all five
areas,

Essentially, the method employed in making our shocker surveys consists of logging
fish as they are observed in the electrical field from the bow of the shocker boat.
.Because of the limited time that a fiah may be in view, it becomes impossible to make
specific identifications in the case of the carpsucker, and between the silver, and
golden redhorse. For this reason, species of carpsucker and redhorse are not different-
iated in our surveys. It is pointed outr, however, that four species of carpsucker and
three of redhorse occur in the areas included in this study,

The species compositionpgas determined™in 1961 was compared (Tablel), as was the
species composition by impoundments for other years (Table 2). The frequency of occur-
rence shown In the tables is based upon the number of times an individual species. occcurs




in"each 100 fish observed.

It was found that carpsuckers, carp, and redhorses, in that order of abundance,
make up the vast majority of the population. It was further revealed that game fish
populations are consistently low in lowhead impoundments in central Iowa streams. Of
the cases reported, channel catfish had -an occurrénce rate exceeding five only three
times; flathead catfish had an occurrence of six in one instance. .Qther game or desir-
able fish, including smallmouth bass, walleye, and crappie, which are inhabitants in
central Iowa streams, were_either absent, occurred as traces, or appeared in very low
numbers.

Population studies based on shocker techniques are known to contain biases. Important
among these is the fact that many, 1f not all, species react differently to electrical
stimuliis, and as a result may be observed in greater or lesser numbers than they actually
occur in a population. In view of this, knowledge gained by long experience of using
. shockers together with creel census and netting surveys must be considered to add cred-
ulance to the results obtained by electro-fishing.

In the current study, carpsuckers, carp, and redhorses were observed in large num-
bers, indicating that they are abundant and that the occurences for these fish must be
quite reliable. Walleye and smallmouth bass are always vulnerable to shocking; they
occur quite rarely in impounded waters, and their occurrence rates (as shown in the
Tables) are considered somewhat high. The main bias probably occurs in the channel cat-
fish and crappie, which usually sink from’ view when.ghocked, and with the buffalo which
is better able to avoid contact with the electrical field becdnse of its swimming speed
and open water preference. ‘

-Crappie observed in central Iowa impoundments are usually small and of little value.
-As a consequence, whether occurrence figures are correct .or not has little bearing on
the fishery resource. .0n the other hand, buffalo are rough fish, and the fact that they
may be more abundant than indicated resylts in a more serious rough fish problem,

The channel catfish, then, presents the principal enigma. .They probably cccur in
larger numbers than indicated by our electrical surveys. However, they have not been
taken by angling or by nets in sufficient numbers from any central Iowa impoundment to
indicate serious errors in the results.

In summarizing the species composition data, it is believed that, although some .
errors are present, the over-all results are quite indicative of conditions which actually
exist.

ANGLER USE

Counts of fishermen and appraisals of angler sign associgted with impoundment fish-
ing have been made from time to time over the past years. The actual data have not been
compiled for this report, but generalized statements for each impoundment can be made.

.Adel: Fishing activity is moderate. .Carp is the principal species caught. -Channel
catfish are caught in fair numbers from time to time, but there is no consistent fishery
for this species. The area produced excellent flathead fishing prior to 1956.

-Des Moines: Fishing activity is light to moderate. .Carp is by far the principal
species sought for and caught. Channel catfishing in the lower impoundment is con-
sistently poor. GSome flathead catfish are taken each year.

Boone; Fishing in the impoundment is light to moderate. Carp is the principal
species sought for and caughlt. TFair numbers of channel catfish and a few flatheads and
walleye are caught each year.
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Fraser: Fishing activity in the impoundment is light. Carp, catfish, and flatheads
are taken in small numbers from the impoundment proper.

Fort Dodge: Fishing pressure is moderate to quite heavy. Carp is the major species
caught. Channel catfish are taken quite frequently, and walleye and crappie are caught
in fair numbers,.

CONCLUSTON

Information resulting from the present study, together with that accumulating from
other sources, lends undeniable support to the fact that rough fish out-number desirable
species to an extent of twenty to one in central Iowa lowhead river impoundments. Since
impoundment fishing pressure is light and principally for coarse varieties leaves, little
value can be assigned these areas for their fishery resource. From a biological point
of view any fisheries management that holds a measure of promise seems justifiable.
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Table 1. 'Freqﬁency of Occurrence By Species; CGentral Iowa River Impoundments, 1961

Impoundment

Adel; Des Mgines Boone " Frasexr "' ' ' Fort Dodge

Sample Size

618 414 - 1401 444 1384
Species Frequency Occurrence
Carp 18 12 14 12 - 88
Carpsuckers 75 S 87 - 80 - 85 10
Redhorse 5 o J-oker, o 1 tr.’
Channel Catfish tr. Ctr, £EY. oty - tr.
Buffalo 1 try tt. tr. ' e
Common,_ Suéker Sk, e - — _ —
Sunfish ) tx., L, TR, T ir T e
Eel tr, - o - - PR e
Flathead Catfigh | ==~ A ' tr. - tr. -
Walleye s T TR S Er
Smallmouth Bass - ~= R ' ==
Crappie tr, tr, tr.. tr. ' tr.

* tr. - trace, -less than one occurrence in 100 fish



TABLE 2. FREQUENCY OF OCCURRENCE BY SPECIES
CENTRAL IOWA LOWHEAD RIVER IMPOUNDMENTS
1954 « 1960
IMPOUNDMENT

Fort Fraser Boone Adel Des Moines

Dodge
Species 1957 | 1955 1957 11959 [1957 1954 | 60 59 58 57 56 55 54 60 59 58 57 56 55 54
: Frequency Occurence Frequency Occurrence Frequency Occurrence
Car

P 61 14 15 16 15 12 13 12 22 27 51 23 11] 18 20 39 25 22 34 21

Carpsucker 26 79 74 |72 | 78 82 75 81 60 53 40 72 83| 74 66 32 67 68 39 60
Redhorse 11 5 9 10 2 3 14 7 6 16 1 1 -~ 4 9 13 4 6 6 12
Chanpel Catfish S tx tr tr tr 2 tr -= tr 6 L 8 1 1 tr tr -- tr 3 7 tr
Buffalo 1 tr .= tr 2 tr =-- tr 4 2 1 1 1 +¢r 11 &
Flathead tr 1 1 2 tr | -- tre- tr - 2 -=| 1 2 6 1 1 .= 2
Walleye 2 tr tr 1 1 tr tr ¢tr 1 1 1 tr
Crappie tr tr 1 tr 1 tr tr 1 2 2 -~ 3 ¢t
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NATURAL LAKES CREEL CENSUS 1960-61
BY

Tom Moen
Fisheries Biologist

Quantitative creel census techniques were employed to obtain estimates of fishing
pressure, fishing success, specles composition of the catch, and the number and weight
of each species taken from several natural lakes. Clear Lake in Cerro Gordo County,
North Twin Lake in Calhoun County, and Black Hawk Lake in Sac County were censused only
during the month of June and July, 1960. East Okoboji Lake in Dickinson:County was cen-
sused from May through October; West Okoboji Lake was censused on a spot basis during
the summer months and quantitatively during the winter ice fishing season. .Spirit Lake
in Dickinson County was censused from May through February 15, 1961 on a quantitative
basis.

The method of gathering and processing the data has been described in detail in
previous Quarterly reports; only a summary of the method will be presented in this paper,

METHOD

One census clerk was assigned to North Twin and Black Hawk Lakes; one clerk was
assigned to Clear Lake, and one clerk to the Dickinson county lakes. Each man followed
carefully planned schedules as to the time he would make fisherman counts and interviews.
Special consideration was given to week-ends and early and late fishing for each month.
All boats and shore fishermen were counted every two hours during any one eight-hour
period. During the interval between counts the census clerk interviewed fishermen who
had completed their fishing trip or who has completed at least two hours of fishing. The
latter exception to the completed trip contact applied only to shore fishermen. These
interviews supplied the data for calculation of the various statistics of measurement
such as fish per hour, fish per man, weight of the fish, etc. Through the use of an IBM
data processing machine these forgoing items were calculated on a monthly basis,

GENERAL RESULTS

The five lakes censused during the summer of 1960 varied from 569 to 5,684 surface
acres and have a combined area of 12,253 acres. Due to budget problems the summer census
period for North Twin, Black Hawk and Clear Lakes covered only the months of June and
July, 1960, while Spirit Lake and East Okoboji Lake were censused for a six-month period,
May through October. An ice fishing census was conducted on West Okobo ji and Spirit
Lakes.

During the summer census period these five lakes were fished by a minimum of 188,197
men (trips) who fished a total of 560,031 hours. They caught 1,240,616 fish (78 per cent
bullheads) at an average rate of 2.2 fish per hour (Table 1).
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Table 1. Basic catch data for five lakes censused during all or pavt of the summer
.season of 1960

Name of Lake Size ~ Census Total Fish Fish per
L {acres) period trips caught hour
Spirit Lake 5,684 May-Oct. 792,660 433,077 1.58
East Okoboji 1,400  May-Oct. 52,355 501,057 3.49
Black Hawk 957 June-July 12,893 111,076 2.87
Clear 3,643 June-July 24,775 140,910 1.61
North Twin 569 June-July 5,514 44,496 2.98
Totals & or Average 12,253 . 188,197 1,240,616 2.2

Individually the average rate of catch varied from a low of 1.58 fish per hour for
Spirit Lake to a .high of 3.49 fish per hour for East Okoboji.

The more important features of the catch will be discussed under separate headings
for each lake. .Data concerning the catch by species for each lake appears in Appendix
Tables 1, 2, and 3.

North Twin. Lake

L]

In spite of a severe freeze-out during the winter of 1959-60, the fishing success
at North Twin Lake remained about the same during the months of June and July as it was
during the same period in 1959; however, the species composition of the catch was altexr-
ed considerably. -During 1960 black bullheads made up 97 per cent of the 44,000 fish
taken during the two-month period. During the same period in 1959, yellow bass made up
80 per cent of the catch and bullheads only 15 per cent. The quality of the bullheads
should have discouraged the fighermen, but nearly as many flshed for the %-pound bull-
heads in 1960 as fished for the yellow bass in 1959. An additional five species of fish
were recorded in the catch, including crappie, walleye, channel catfish, perch, and carp,
totaling about 1,500 fish of which 1,400 were carp. *

Routine lake survey work indicated that bullheads and carp surviving the low oxygen
produced an exceptionally large hatch, The size of these hatches was considered detri-
mental to future management of the lake and recommendations were made to apply to light
toxaphene treatment.

Black Hawk Lake

~During the months of June and July of 1960 the fishing on Black Hawk Lake was slight-

ly better that it was in 1959 (the fourth consecutive season that has shown an increase

in fishing success). Bullheads ranked first in both years, making up about 40 per cent

of the catch, followed by crappie and channel catfish, 1In 1959 the crappie and chamnel
catfish were about equally represented in the catch, but in 1960 crappies contributed
nearly as many fish to the creel as bullheads; 30,000 crappies were caught during the
month of June. About 1,000 walleyes were taken during June and July of 1960 compared to
700 during the same period in 1959. Six additional species completed the composition.

0f these only carp and bluégill added any appreciable number to the total number of fish
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taken. The total poundage of carp removed by.fishermen equalied or surpassed that all
other species except bullheads.

Clear lake

The major change in the June and July fishing in Clear Lake during 1960 over that

of 1959 took place in the number of crappies caught. In 1959 only 13,500 crappies were
reported as compared to 44,200 in 1960. Bullheads dominated the catch, as they have in
the past several years, with an estimated catch of 79,500 for the 60 day period. Walleye
fishing was considerably better, with 6,600 taken during the two months as compared to
900 in 1959. The yellow bass catch totaled 5,900 fish for the period. Bluegills, white
bass, perch, channel catfish, northern pike, largemouth bass and carp were alsc included
in the species composition in about that order of importance.

Fast Okoboii Lake

This 1,400 acre lake had the best bullhead fishing recorded in the 15-year history
of creel census of this lake. In 1960 a total catch of 484,300 bullheads weighing
146,000 pounds was recorded, or a hook and line removal of over 100 pounds per acre.
Crappie were the next most important fish with a catch of 9,200 reported for the summer
of 1960 as compared to a catch of 5,000 in 1959. The walleye catch remained about the
same with 3,800 estimated in 1960. Other species recorded in the catch included bluegill,
white bass, northern pike, largemouth bass, yellow perch, and sheepshead, contributing
a combined total of 3,500 fish.

-Spirit Lake

(Open Water) .Although success on this lake during the open water period was the
lowest of the lakes censused, the species composition and number of fish taken indicated
some very satisfactory fishing. Bullheads still dominated the catch, making up 70 per
cent of all the fish taken during the season. Good catches of crappie, walleye, white
bass and yellow perch were recorded. .Each of these species set new five-year records
for total numbers caught. Walleyes increased about 100 per cent over 1959; the white
bass catch jumped from an average of about 4,000 fish during the previous 5 years to
34,000 in 1960. These white bass averaged only one-half pound but the fishermen put them
on the stringer and returned home happy.

A fishing pressure of 48 hours per acre during this open water period removed 46
pounds of fish per acre.

(Ice Fishing) Ice fishermen caught 6,000 walleyes and 7,300 perch, a few white bass and

a few largemouth bass at a rate of 0.69 fish per hour. In spite of the shorter hours

for fishing this year the winter fisherman had a 100 per cent increase in angling success
over the 59-60 season when only 4,000 walleyes and 2,400 perch were taken. As usual the
average weight of the walleyes taken in the winter was almost double that of walleyes
taken in the summer period. The winter catch of walleyes accounted for 14 per cent of
the total number and 22 per cent of the weight of walleyes taken for the entire fishing
season. The winter perch catch accounted for about 24 per cent of the total catch of
perch.

‘West Okoboji Lake

(Open Watex) An extremely limited, simple contact census was in operation on Wast
Okoboji during the open water period of 1960. .Perch and bullheads made up the bulk of
the 3,139 fish recorded, with bluegill of third importance. The success was above aver-
age with 2.0 fish per hour recorded.

(Ice Fishing) A quantitative census was in operation on this lake during the winter
period of 1960-61. Perch and bluegill were the two most important species in the catch

+
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with an estimated 40,000 of each caught by anglers, representing about 90 per cent of the
total catch. Walleye and northern pike fishermen did not fare so well. They experienced
their poorest year since winter fishing was legalized ten years ago.
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APPENDIX TABLE 1. HARVEST OF FISH AS ESTIMATED FROM QUANTITATIVE CREEL CENSUS
- DATA FROM CLEAR LARE, BLACK HAWK LAKE, AND NORTH TWIN LAKE,
JUNE AND JULY, 1960

‘Clear Lake - 3,643 acres . Black Hawk Lake - 957 acres North Twin Lake - 569 acres
.Species Number Weight Numbex Weight Number Weight
Bluegill 1,464 406 3,220 853 0 0
Crappie 44,220 011,228 40,895 9,775 48 20
Walleye 6,607 11,298 1,092 3,379 59 93
Black Bullhead 79,533 23,685 54,378 12,395 42,847 10,070
Yellow Bass 5,912 1,736 394 146 0 0
White Bass 1,102 848 0 0 0 0
L. M. Bass 137 491 193 535 0 0
. Yellow Perch . 1,658 591 162 23 45 91
Northern Pike 32 164 116 637 0 0
Channel Catfish 166 510 5,099 6,639 15 4
Carp 79 710 5,527 : 9,087 1,482 3,096
Totals 140,910 51,667 111,076 . 43,469 44,456 13,284
Number of Anglers 24,775 12.893 5,514
Total Hours of Fishing 87.556 38,644 14,887
Hours_of Fishing /[ acre 24,03 40.39 . 26.15
Average number of fish / man 5.68 8.61 . 8.07
Average number of fish caught 1.61 2.87 2.98

per hour.
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APPENDIX TABLE 2, TOTAL HARVEST OF FISH, AS ESTIMATED FROM QUANTITATIVE CREEL
CENSUS DATA FROM SPIRIT LAKE AND EAST OKOBOJI 1AKE,
MAY THROUGH OCTOBER, 1960.

Spirit Lake - 5,684 acres East Okoboji - 1,400 acres

. Species Number Pounds Numbexr Pounds
Bluegill 56 - 36 576 242
Crappie 20,700 14,243 9,285 4,906
Walleye 36,434 . 43,073 3,896 8,196
White Bass 33,773 15,494 690 337
Northern Pike 187 1,586 13 .. 25
Bullhead 315,945 168,182 484,342 146,653
L. M, Bass 249 . 481 90 364
5. M. Bass 47 ‘ 154 ) 0 0
Yellow Perch 26,231 12,714 1,651 584
Sheepshead 6,845 : 8,649 . 51 359
Channel Catfish 0 . 0 0 0

Totals . 433,077 264,612 p ) 501,057 161,666
Total Anglers . 92,660 . 52,355
Total Hours 275,241 T . 143,703
Fish Per Trip 4.67 , - o B . 9.57

Fish Per Hour 1,58 3.49
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APPENDIX TABLE 3.

CENSUS DATA FROM SPIRIT LAKE AND WEST OKOBOJI LAKE DURING THE ICE
FISHING PERIOD OF DECEMBER 1959 to FEB. 15, 1960. ‘

TOTAL HARVEST OF FISH, AS ESTIMATED. FROM QUANTITATIVE CREEL

Spirit Lake - 5,684 acres West Okoboji - 3,939 acres
Species zmevmﬁ_ Pounds Number Pounds
Bluegill 0 0 39,283 12,532
Crappie 0 0 - 66 30
Walleye 6,079 12,167 1,746 5,180
White Bass 261 242 0 0
Northern Pike 0 0 78 452
Bullhead 0] 0 0 0
L. M. Bass 11 34 133 217
.8, M. Bass 0 0 19 28
Yellow Perch 7,390 5,637 44,699 15,048
Sheepshead 0 0 0 0
‘Totals 13,741 18,080 86,024 33,487
~ Total Anglers 6,002 .Hbuuwm
Total Hours 19,709 46,139 N
Fish Per Trip ..;memn . 6.0
Fish Per Hour _ .69 2.14
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THE VERTICAL DISTRIBUTION OF SEVERAL SPECIES
OF FISH IN RED HAW LAKE, ICWA,
DURING WINTER ICE COVER

BY

Jim Mayhew
Fisheries Biologist

With winter ice fishing becoming evermore popular with the southern Iowa angler,
‘basic knowledge of the vertical location of various species of fish is important.
-Studies relating to the depth distribution of fish during winter ice cover are almost
.absent from fisheries literature., It is hoped that the information from this study
might be utilized by the artificial lake angler to improve his methods of winter fish-
ing and increase his rate of. success.

Initially this study was considered a seeondary portion of a project designed to
determine the relationship of summer vertical distribution of fish and severe thermal
stratification. Winter and spring-autumn distribution was originally used for a com-
parison of distribution with the summer stagnation period. (See Quarterly Biology
Report, April, 1961) Comparative experimental netting was completed over a three year
span during all thermal phases of Red Haw Lake. Semi-monthly dissolved oxygen and
temperature samples were made in winter as well as other seasons of the year. .Deter-
mination of winter vertical distribution of fish in relationship to temperature levels
was impossible in this study because of limited thermal gradients.

Description of the Study Area

Red Haw Lake is a typical 80-acre, state-owned, recreational impoundment located
three miles east of Chariton in Lucas CGounty. Construction of the earthen dam was
started in 1935 and completed in 1936 by the Civilian Conservation Corps.

The lake is located in an elongated, narrow, steep-sided valley that divides into
two arms near the median of the long axis. This forms an irregular Y-shaped lake, with
the dam located at the base of the figure. Bottom contours are extremely steep in the
lower segment of the lake. .Approximately 85 per cent of the lake is deeper—than eight
feet, with a maximum depth of 40 feet. The shoreline is very irregular, and is com-
pletely covered with climax woodland. The remainder of the watershed is privately owned
and is under general agricultural use.

Complete winter ice cover is present on the lake from mid-December through the
latter part of March. JIce thickness ranges from six to twelve inches depending upon
the severity of atmospheric temperatures and the depth of snow cover. Mean mid-January
temperatures (mean of daytime high and night~time low temperature) in the vicinity of
the lake is 24°F. The water is extremely clear during most of the winter.

METHODS AND MATERIALS

Vertical distribution of six species of fish was studied by using a depth-marked
experimental nylon gill net. Mesh size increased from one to two and one-half inches,
bar measure, in four-50-foot segments, Depth was marked at two foot intervals with
colored yarn to a depth of 18 feet.
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One netting station in the middle of one arm of the lake, with a maximum depth of 21
feet, was used throughout the study. The net direction parallel or perpendicular to the
shoreline was varied at predetermined intervals of 14 days. Netting was started as soon
as the ice was thick enough to insure safe working conditions, and continued into the
late winter. Nets were inspected at intervals ranging from 24 to 72 hours. The depth
af which each individual specimen was netted was recorded with colox-coded pins on a
styrofoam sheet with marked depth intervals. All data from the winters of 1959, 1960,
and 1961 were combined for analysis.

-RESULTS

During the study a total of 2,451 fish were captured in 160 net days (3,840 hours).
The number of each individual species caught during the project was as follows: golden
shiner, 1,067; crappie, 362; bullhead, 622; bluegill, 160; yellow perch, 124; and channel
catfish, 116.  Occasionally largemouth bass, green sunfish, and warmouth were also caught,
but they were not taken in great enough numbers to be considered significant.

In general, winter angling in Red Haw Lake is concentrated for bluegill, crappie,
and yellow perch. Infrequent catches of bullhead, largemouth bass, and channel catfish
have been recorded, but these species are normally taken accidentally while the angler
is fishing for other species. There is no record of golden shiners being caught by hook
and line in Red Haw, and they are included only because they represented the largest per-
centage of the fish sampled and may be of general interest,

Bullheads were the only fish found at all depths during the study. However, there
was a trend for this species to occur most frequently in the shallow strata. The larg-
est bullhead sample was found in the first two feet of the net, with the size of the
sample decreasing slightly as depth increased (Table 1). This is the exact reverse of
the summer vertical distribution of bullheads when approximately 40 per cent of the
sample occurred in depths exceeding 10 feet. Golden shiners were also found at shallow
depths, with 8l per cent of the sample occurring within four feet of the surface,

As indicated in Table 1, crappie, yellow perch, bluegill, and channel catfish were
congentrated in a narrow stratum near the bottom of -the lake. All samples of these four
species of fish were found below the l2-foot depth interval. .Crappie were equally dis-
tributed at each stratum from 12 to 18 feet. Bluegill, channel catfish, and perch were
taken most frequently in the lower two feet of the net. . Bluegill and channel catfish
represented the largest concentration of fish at this depth interval, with 80 and 75 per
cent respectively of the sample found at this stratum.

Table 1. Vertical distribution of six species of fish during winter ice cover in Red
Haw Lake, Iowa. {Individual depth distribution sample is expressed in per
cent of occurrence)

_ Depth _

Interval Species

___{fr.)  Crappie Bluegill Bullhead _Channel Catfish Yellow Perch Gold Shiner
0<2 A S R - ol
2-4 . 22, T 20
4=6 20 2
6-8 10 6
§-10 ' 2 11
10-12 8 '
12-14 33 10 6 15 17
14-16 33 10 2 10 33
16-18 33 80 2 75 50
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SUMMARY

The vertical distribution of six spedies of fish was studied at Red Haw ILake,
Towa, during winter ice cover. A total of 2,451 fish was captured in 160 gill nét days,
Golden shiner, crappie, bullhead, channel catfish, Dbluegill, and yellow perch comprised
the majority of the catch. Bullheads were the only fish foundl at_dl]l Hdepths. Hawever,
the largest sample of bullheads was found in shallow depths. Golden shiners were found
i1 shallow water more frequently. than any othexr species, and were never found below a
depth of 10 feet. Bluegill, crappie, channel catfish, and yellow perch were concentrated
toward the bottom of the lake, and were never found above 12 feet. Bluegill showed the
greatést tendency to inhabit the deeper stratum, with 80 pet .cent of the sample found in
the 1ast two feet of the experimental net.
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CURRENT STATUS OF RUFFED GROUSE IN IOWA
BY

Eugene I, Klonglan
Game Biologist

INTRODUCTION

Few Iowa hunters realize that the ruffed grouse, sometimes called timber pheasant or
wood partridge, is a native ILowa game bird. Yet this bird was once present over most of
the state, and it can still be found in the northeastern part. The particular area in
which grouse are found does not support significant numbers of other game birds such as
pheasant and quail. However, little is known about the present density and exact range
of Towa ruffed grouse, and it may be true that the existing population is capable of
supporting a limited hunting season without detrimental effect.

With this in view, persconnel of the Biology and Game Sections have undertaken an
investigation of the current status of ruffed grouse in Iowa. The first phase of this
project is to determine the present density and range of ruffed grouse in the state,
Later phases will include evaluation of the harvest potential of the species under Iowa
conditions and a study of the possibility of expanding the range of grouse in the state,

To date, there are no good year-to-year records of the size and fluctuations of Iowa
ruffed grouse populations. A report of a single hunter killing 20 grouse in one day in
Linn. County in 1903 shows their former abundance in Iowa forests (Anderson, 1907).

Dumont (1933) reported grouse were most numerous in Allamakee County, with a few still
present in ten other counties. A 1938-1940 study near Lansing in Allamakee County by
Emmett Polder, then a student at Towa State College, was the first, and until now only,
serious attempt to investigate the ruffed grouse population in their limited remaining
Towa range (Polderboer, 1939, 1940, 1942a and 1942b). He found 45 grouse on his 3200-
acre study area, 1400 acres which were in forest, or about one grouse per 30 acres of
timber.

METHODS

In order to obtain an idea of the density and distribution of Iowa's ruffed grouse
population, a census method adaptable to the amount and type of area to be covered and
limited time and personnel available for such work was needed. The most suitable tech-
nique appears to be the spring roadside drumming count (Petraborg, etal., 1953)., Petra-
borg and his co-workers in Minnesota foundthis 4 satisfactory method of determining pop-
ulation trends and relative abundance of ruffed grouse, and it was one which made it
possible to cover a large area with few observers and to obtain a large number of obser-
vations even in a2 low grouse population. Dorney, etal., (1958) in Wisconsin, using
methods adapted from the Minnesota techniques, concluded that the drumming count was
a simple and efficient method f£or obtaining an index to the breeding population.

The technique of obtaining a ruffed prouse drumming site count and thus determining
the actual number of grouse present on an area, and not just an index to the population
as obtained by the roadside drumming count, has been found to have many disadvantages
(Frank, 1947). The principal one was the amount of time necessary to accurately deter-
mine the actual number of drumming males on & given area. MHardy (1952) felt that the
drumming site count was a fairly reliable method for measuring populations on small areas
in Kentucky, but the roadside drumming count offered the best means of measuring grouse
populations on a region-wide basis.
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The King strip census, or grid, method commonly associated with measurement of grouse
populations {Leopold, 1933) was not considered suitable for purposes of this study, pri-
marily because of the large manpower dnd time requirements. It has 'been found that
reasonably accurate estimates are difficult to cbtain with this method (Hayne, 1949;
Palmer and Eberhardt, 1955). .Also, the lower the gvouse populatiom, the less satisfactory
are the results obtained,

The long-line brood census method has been used with apparent Buccess in New Hamp-
shire in an attempt to solve the problem of censusing the whole state with limited per-
sonnel and a small budget (Fogg, 1956). Lines 35 miles long were set up in five regions
and two men using one car hiked over these lines four times between mid-June and wid-
September, recording the number of broods and individuals flushed. An adaptation of this
technique on a reduced. scale might hold promise as a method for obtaining information
on the status of Iowa's grouse population after the breeding season and prior to the
hunting season.

To implement the roadside drumming count technique, several 10 to 15 mile routes
were laid out along roads throigh typical northeast Towa grouse habitat. Listening points
were selected about a mile apart, sometimes more, but never less than half mile apart.
.The count was begun half hour before sunrise. The number of drums hefrd during a 4-min-
ute perjod at each stop was recorded, and the number of individual-birds drumming was
tabulated as best as possible.

Four minutes is the average interval between drums by an individual grouse (Petra-
borg, etal., 1953), so there are times when a single grouse drums more than once during
the 4-minute listening period. Thompson and Lemke (1952) in Wisconsin found that 28
percent more birds were heard in 3 minuteg than in 2 minutes and 14 percent more birds
in 4 minutes than in 3 minutes. Only 3 percent more birds were heard in 5 minutes as
opposed to 4, so little is gained by listening an additional minute -- particularly since
this is an index method. They also found that for a given time period, such as 4 minutes,
the number of drums per bird appeared to remain constant irrespective of high or low
populations and irrespective of whether drumming is at a seasonal peak or not ~- a fur-
ther advantage of this technique.

‘Dorney, etal.(1958) recommended starting the counts when the first willow leaves
begin to develop, or May 1, whichever occurs first. Petraborg, etal. (1953) indicated
the drumming peak should usually occur about the last week of April and first week of
May. Transects are best rum on clear, still mornings; wind over 3 m.p.h. will cut down
audibility appreciably. In Wiscongin, tramsects have 15 stops and two runs are mfde 5
to. 10 days apart. The higher of the two counts 1s used for year=to-yg€ar comparisons,
This general method will be followed during the current .study.

RESULTS

4 few preliminary counts were made in 1956 and 1960 by Conservaiton Officers in
some northeastern lowa counties. Twenty individual grouse (26 total drums) were heard
on a l0-stop route along the Upper Iowa River in northern Allamakee County in 1956.
However, none were heard on two similiar routes in Clayton and Winneshiek Counties,
though both Officers indicated they knew some grouse were present in their counties. In
1960, 24 drumming grouse were heard on two Allamakee routes, 14 on one route in Winnes-
hiek, and none on two in Fayette and one in Dubuque (Table 1).

In 1961, a more intensive census was conducted. -Fifteen routes in six counties
were run, A total of 192 drums from 179 individual grouse was heard on 201 stops, an
average of nearly one per stop (Table 2). The highest single count occurred in northeast
Winneshiek County, where 40 drums were heard on a l4-stop route--an average of nearly
3 per stop. However, Allamakee County had the most grouse, since here they occur through-
out most of the county. In the other counties their distribution is more spotted, since
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Table 1.

Results of 1956 and 1960 Spring Ruffed Grouse

Drumming Counts in Northeastern Iowa

e

No. Individual Total Drums
County Part Route Bate of birds drums per
stops: drumming heard stop . ..
1956 L o
Allamakee N Upper Ilowa River May 7 Ig 20 26 2.6
Clayton NE Sny-Magill Creek May 16 10 0 0 0.0
Winneshiek ? ? May 12 10 0 0 - 0.0
1960
Allamakee N Upper Iowa River April 29 10 9 9 0.9
" " EC Wexford May 1 10 15 15 1.5
Winneshiek NE Highlandville-N. Bear .May 17 10 14 14 1.4
Fayette NC St. Lucas Timber May 14 10 0 0 0.0
o EC Volga River May 13 10 0 0 0.0
Dubuque SE Miss. River Bluffs May 13 10 0 0 0.0




Table 2, Results of 1961 Bpring Ruffed Grouse Drumming Counts in Six Northeastern lowa Counties.

- No, Individual Total Drums

County Part Route Date of birds drums per
stops drumming heard stop

Allamakee SE Yellow River State Forest April 19 15 25 29 1.9
" EC Wexford-~Harpers Ferry April 21 15 . 25 26 1.7

n N Upper lowa River April 21 15 o 22 24 1.6

" RE Lansing April 27 9 14 14 1.6

n SE Paint Creek May 3 14 18 17 1.2

" NE Hwy, 182 April 25 10 10 10 1.0

" SE Luster Heights May .3 14 10 10 G.7

& " c Village Creek CApril 27 13 _b . _b 0.5
N . Totals-- 105 128 136 1.3
Winneshiek NE Highlandville-North Bear May 4 14 36 40 2.9

" SE Frankville-Yellow R, May 4 15 5 6 0.4

"o NW Bluffton-Upper Iowa R, May 4 12 0 0 0.0
Totals-- 41 41 46 1.1

Clayton NE Sny-Magill--Bierbaum JApril 22 15 . 5 5 0.3

" EC Buck Creek - Garmavillo May 3 18 5 5 0.3
Totalsw= 33 10 1o 0.3

-~ Fayette NC St. Lucas Timber May 2 10 0 0 0.0
Dubugque N White Pine Hollow May 2 i2 0 0 0.0

Delaware

Grand totals---- 15 Routes 201 - 179 192 1.0
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less timber is present.

‘Eight Allamakee routes averaged 1.3 drums per stop, compared to 1.1 on three Wian-
eshiek routes and 0.3 on two Clayton routes. MNo grouse were heard in Fayette, Dubuque
or Delaware Counties. In the last four counties mentioned, the best grouse habitat often
could not easily be redched by road, particularly along the river bluffs, and grouse are
known to be present even though not heard. Unverified reports of grouse being seen in
some bordering counties have also been received.

An average of more than one drum per stop indicates that parts of northeast Iowa have
a grouse population comparable to that found in much of nearby sectioms of Wisconsin and
Minnesota. However, any attempt to convert the data at hand into a "grouse-per-square
mile" or "acres per grouse" figure is subject to many complications.

Petraborg, etal. (1933) gave a formula for computing the number of grouse per square
mile by using a 1/8-mile radius of audibility and the number of drummings heard per stop.
With this formula, an average of one drumming bird per stop means a population of 20
drumming cocks per square mile, or 1 per 32 acres. If a 1:1 sex ratio is assumed, the
spring population on such an area would be 40 grouse per square mile, or 1 per 16 acres,
-On the Winneshiek County route averaging 2.9 per stop, there would be 58 males per sgquare
mile (1 per 1l acres), or 116 grouse {l per 5.5 acres}.

However, Dormey, etal, {1958} believed that a 1/4-mile radius of audibility was more
nearly correct. -Since a circular plot with a 1/4~mile radius is four times as large as
one with a 1/8-mile radius, the figure used in the formula for radius of audibility is a
critical one. If the 1/4-mile radius is used in the formula, an average of one drum per
stop gives a population of 5 dvumming males per section instead of 20, or per 128 acres
and not 1 per 32--all estimates being decreased by a factor of 4. Hardy (1952) indicated
that the effective range of audibility was slightly less than 1/4 mile in the type of
topography occupied by grouse in Kentucky. The picture in Towa would probably be similar.
The rough terrain may result in decreased audibility, or, conceivably, may at times
result in reverberation of the drumming sound with the valleys in which some stops are
located.

In the uneven country typical of northeast Lowa there is considerable variability
between the character of the different stopd.  Some are in flat areas with forest all
~around; Sthers in quite hilly terrain, again with forest immediately adjacent to both
sides of the road. Many of the roads follow valleys. Here random stops would often not
sample enough wooded area, sc the listening points werxe pre-selected to be close enough
to timber so drumming grouse could be heard--usually at a point where the road passed
along the edge of the valley. This meant that, in effect, only a half-circle of grouse
habitat was being sampled, since there was forest on only one side of the road. The other
timbered slope of the valley was frequently too far away for drumming grouse to be heard.

Thus if a grouse~per-square mile estimate were computed from such stops, it would
be necessary to double the figures obtained from the previously mentioned formula.
(Remember that in speaking of square miles and acres, it is forested area only that is
being consgidered). A gqod example was the route along the Upper Jowa River, where the
road followed the base of the north bluff of the river and the south bluff was nearly al-
ways too distant for grouse to be heard. The 1.8 drums per stop indicated a grouse pop-
ulation of 36 birds per square mile, or 1 grouse per 18 acres of forest along these bluffs,
using a 1/4-mile andibility radius. Yet it is certain that it was not possible to hear
this far at some of the stops because the hills were so.steep. The Winneshiek route with
the high count was primarily of this one-sided character and doubling the computed figures,
using a 1/4-mile radius, would indicate a grouse population of about 60 birds per square
mile (30 drumming cocks, l:1 sex ratio). If the 1/8 mile radius was used, a figure of
116 males or 232 grouse, per square mile would be obtained--obviously an unrealistic es-
timate!
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Any attempt to extrapolate the 1961 spring drumming count data into an estimate
of the total number of grouse in a particular county, or the entire Iowa grouse range,
would be fraught with danger, Allamakee County, for example, contains 132,000 acres of
forest land, or 32 percent of its total area (Morgan and Compton, 1956), but how much of
this is grouse habitat is an unknown quantity. An intensive study of aerial photos com-
bined with on-the-ground surveys would be necessary before such a figure could be given
with any confidence.

The important thing to remember is that if a suitable census technique is used, any
errors involved will apply in the same manner each year, and thus the method will still
be adéquate for showing population trends. If more intensive management of the grouse
(for example, a limited hunting season) is undertake